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cause she did not want to preserve fertility. During the procedure, a
globular-shaped uterus with a large intramural leiomyoma in the anteri-
orwallwas found. The right fallopian tubewas adherent to theomentum
and appeared to be slightly inﬂamed. The left fallopian tube and both
ovaries appeared grossly normal. There were no other abnormalities
seen in the pelvis and abdomen. Adhesiolysis, right salpingectomy, and
hysterectomy were performed. The patient did well after the operation,
and was discharged on the third postoperative day.
Diagnosis of the resected specimens was based on histologicthe right fallopian tube and adenomyosis of the uterus. The rightIntroduction
Extranodal marginal zone B-cell lymphoma (MZBL) of mucosa-
associated lymphoid tissue (MALT)-type is an extranodal lymphoma
composed of morphologically heterogeneous small B cells. Although
two-thirds of these types of lymphomas arise from the gastrointestinal
tract, it can also develop in any organs with abundant MALT, including
lung, thyroid, salivary gland, orbit, conjunctiva, skin, and thymus.
Similarly, the female genital tract is also one of the primary sites for
MZBL of MALT-type. However, the involvement of this type of lympho-
ma with the female genital tract, especially the fallopian tube, is
extremely rare (Noack et al., 2002). Thus, we present a case of MZBL
of MALT-type involving the fallopian tube, plus a brief review of related
literature.
Case report
A 43-year-old woman presented with a 6-month history of menor-
rhagia and dysmenorrhea. Her past medical history was unremarkable
except that she was taking thyroid hormone replacement for
Hashimoto's thyroiditis. Pelvic examination revealed an enlarged
uterus with a large mass on the anterior wall. Transvaginal ultrasound
revealed a globular-shaped uteruswith an 8×6 cm ﬁbrotic mass on the
anterior wall. No adnexal masses were observed. Preoperative labora-
tory ﬁndings, including a complete blood count, serum electrolytes,
and liver enzymes, were all within normal limits.l University Bundang Hospital,
rea. Fax: +82 31 787 4054.
-ND license .ﬁndings, and included a low-grade extranodal MZBL of MALT-type in
salpingectomy specimen appeared grossly edematous. Microscopically,
the entire cut surface of the fallopian tube was diffusely inﬁltrated with
small lymphocytes, plasma cells, monocytoid cells, and some residual
follicles. The endosalpingeal stroma was replaced by a thick blunt
structure, forming occasional masses consisting of tightly packed lym-
phoid cells. The tubal epithelium was also inﬁltrated with lymphoid
cells forming “lymphoepithelial lesions” associated with eosinophilic
metaplasia of the epithelium (Fig. 1).
On immunohistochemical staining, the inﬁltrating lymphocytes
were diffusely positive for B-cell lineage markers, including CD20,
and had a Ki-67 (MIB-1) proliferation index of 1%–3%. The characteris-
tic “lymphoepithelial lesion”, an important diagnostic feature of MALT
lymphoma, was highlighted by immunostaining of epithelial cell
cytokeratins (Fig. 2). A relatively small number of reactive T lympho-
cytes positive for CD3 were also admixed within the mass lesions.
Molecular analysis using nested PCR on formalin-ﬁxed tissue revealed
monoclonal immunoglobulin heavy chain gene rearrangement, which
was evidence of proliferating monoclonal B cells. The disease was
clinically staged as IE according to the Ann Arbor staging system
modiﬁed for extranodal lymphoma.
The patient underwent positron emission tomography 1 month
after her operation, and no hypermetabolic lesions suggesting
malignancy were seen. She refused any further treatment or staging
work-up and was disease-free during 12 months of follow-up.Discussion
Extranodal MZBL of MALT-type can arise from any organ which has
MALT, a specialized form of peripheral lymphoid tissue. The most
common site is gastric mucosa, followed by intestine, salivary gland,
lung, thyroid, orbit, and breast (Noack et al., 2002). Although the female
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Fig. 1. (A) Low-power ﬁeld examination shows diffuse inﬁltration of the fallopian tube by lymphoid cells (hematoxylin–eosin staining, magniﬁcation ×20). (B) Centrocyte-like cells
are visualized against a background of dense lymphoid cell inﬁltrate (hematoxylin–eosin staining, magniﬁcation ×400).
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endometrium and fallopian tubes have been demonstrated by immuno-
histochemical analysis, only 2% of all extranodal primary lymphomas
originate in the female genital tract (Iyengar and Deodhare, 2004). A
literature review revealed several case reports of extranodal MZBL of
MALT-type originating in the uterus, but extremely few reports of this
lymphoma originating in the fallopian tube (Ngoack et al., 2002; Iyengar
and Deodhare, 2004).
A case report from 2002 described a 34-year-old woman who pre-
sented with symptoms of salpingitis caused by Acinetobacter species. A
pelvic examination and transvaginal ultrasound revealed a 3 cm solid
mass involving the left fallopian tube. Laparoscopic exploration showed
a distended left fallopian tubeﬁlledwith pus, and a low-grade B-cell lym-
phoma was diagnosed by histologic examination (Noack et al., 2002). In
our patient, there were no clinical symptoms of inﬂammation, culture-
proven infection, or deﬁnite mass-like lesion on an imaging study.
It is well known that extranodal MZBL of MALT-type tends to occur
in patients with a history of autoimmune disease or chronic inﬂamma-
tory disorder. For example, there have been reports of MALT lymphoma
of the thyroid in a patient with Hashimoto's thyroiditis, MALTA
Fig. 2. (A) Characteristic features of lymphoma, “lymphoepithelial lesions” are present in the s
lesions” are highlighted by positive immunostaining for cytokeratin (hematoxylin–eosin stainlymphoma of the salivary gland in a patient with Sjögren syndrome,
and MALT lymphoma of the stomach in a patient with chronic atrophic
gastritis and Helicobacter pylori infection (Iyengar and Deodhare, 2004;
Zucca et al., 2003). However, it is not known what types of antigenic
stimuli can induce a chronic B-cell response leading to clonal B-cell pro-
liferation in the lymphoid tissue of the female genital tract. Our patient
did not presentwith signs ofmarked inﬂammation or infection, and had
been taking medication for only about 3 years for Hashimoto's thyroid-
itis; therefore, it is unclear whether her autoimmune status could have
been associated with lymphomagenesis in the fallopian tube.
Extranodal MZBL of MALT-type is generally characterized as having
an indolent clinical course and good prognosis (Zucca et al., 2003). In
less than 5% of these patients, poor performance status, large tumor
masses and B symptoms, systemic manifestations including fever,
night sweats and weight loss, are seen. Seventy-ﬁve percent of patients
initially present with localized disease (Ann Arbor stage I/II), and less
than 10% have bone marrow involvement (Oh and Suh, 2010). There-
fore, this type of lymphoma should be distinguished from other B-cell
extranodal lymphomas based on its distinct clinical, morphological,
and immunohistochemical ﬁndings.B
ubmucosa (hematoxylin–eosin staining, magniﬁcation ×100). (B) The “lymphoepithelial
ing, magniﬁcation ×100).
8 H. Cho et al. / Gynecologic Oncology Reports 2 (2012) 6–8Treatment options include surgery or radiotherapy for patients
with localized disease, and single-agent chemotherapy such as an
anthracycline-based regimen for patients with disseminated disease.
Antibiotics may also be considered another option if the role of
relevant infection or inﬂammation in extranodal MZBL is revealed in
future studies (Kuppers et al., 1993).
In conclusion, although extranodal MZBL of MALT-type involving
the fallopian tube is extremely rare, we should keep this disease in
mind if dense lymphoid aggregates or atypical lymphoid cells are ob-
served in the surgical specimen. In addition, we should perform an
appropriate staging work-up and provide treatment options based
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